
.

._ ~_ _ _... __ .._._. . . . _ . __

.

.,
s .. .

. ,
;

. w - _%u
y.... Cpu.g.2aa // 2 4-2Z(,lg 48547,.

I . //. .

s
| dvm4edifalmtdula municien. uneon.nox sm.sv. Louis u.eso.
.

13 May 1959
'

Ref: AEC-551-957

,

Mr. Robert E. Brinkman
Isotopes Branch

i Division of Licensing and Regulation
United States Atomic Energy Comunission,

Washington 25, D. C.

J Dear Sir:

In reply to your letter, reference DLR/IB: REB (13M3), the following'

j information is submitted:

1. The Isotope Committee at McDonnell Aircraft Corporation is composed ,,

of the following named persons: |2

,

William L. Kester (Chaizinan) Research Department !
) C. George Young (Alternate) Research Department |
; E. V. Sisul Industrial Hygiene ,

1 T. C. Linck (Alternate) Industrial Hygiene |
3 J. A. Maloney General Engineering |

G. C. Lengas (Alternate) Geneml Engineering '

H. E. Christensen Engineering Methods
H. K. Weber (Alternate) Engineering Methods,

; 0. F. Everson Purchasing
James G. Harris Inspection,

| F. C. McCallister, Jr. (Alternate) Inspection
N. A. Lamb Quality Control

j With the exception of W. L. Kester and T. C. Link, all persons
on the Isotope Committee have coupleted a two weeks training course in>

the principles and pmetices of handling and using radioactive anterials.
This course, presented by personnel from Nuclear Consultants, Inc.,
St. Louis, Missouri, served to acquaint these persons with the use of
radioactive materials so that they might better -

a) find new uses and applications for radioisotopes,

b) recognip unsafe practices involving the use of these materials, and

c) understand the laws regulating use of licensed material.
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1,

| At present, the use of radioactive materials is restricted to ttiose
Persons who have satisfactorily demonstrated their ability to use such

'

materials safely. They are allowed to handle radioisotopes only in#

quantities consistent with their training. The qualified persons are:
3

; Person Qaalification ;

. ,

# ames Harris Use of sealed Ir-192 asJi

j F. C. McCallister, Jr. radiography. source.

! y N. A. Iamb Use of sealed Cs-137 sources
in loading bucking bars, in-

a spection and testing newly

i purchased sources, decontan h -
tion of tools and work areas.

,

i4

i H. K. Weber Direction of program of encapsula-
tion of Cs-137 into bucking bars.

H. E. Winn LeMng Cs-137 into bucking bars.

| v W. L. Kester General use of radioactive materials, j
i

The training r<asume's of G. C. Lengas, H. K. Weber, T. C. Linck, and W. E. Winn I
,

i are enclosed.
!

I J. H. Schulz is no longer associated with the program. |

2. Cobalt-60 sealed sources will be purcnased from Oak Ridge National'

Labomtory as 1/8" by 1/8" pieces in aluminum holders shown in the Radio- 1

i isotope Catalogue and Price List, Revised 1-57 The cobalt will be con-
i tained in holder ORNL-LR-DWG 2333 shown on page 157 of this catalogue.

! 3 The request for " two curie cotialt-60 sources" is changed to "one curie
: cobalt-60 sources in accordance with recommendations of your office. The

sources will be stored in Tracerlab EISA lead storage containers which in'

j turn will be kept in underground vaults. These vaults are buried five
feet undergzeund and have one foot thick concrete plugs placed over the

.' stored material. A 1/4" stieel door equipped with a padlock covers the
3 vault. The m diation from one curie cobalt-60 can be reduced to less than

2 mr/hr by placing several plugs over the source.

| Sources are to be transported in Tracerlsb container E-31B.
;

Procedures for use of these sources is outlined in Safe Pmetice Procedure |

! titled, " Handling High Intensity Sources" in the M.A.C. Radioisotope Manual.
.

4. Delete Iodine-131 from the request.

- 5 Delete Ra-226 from the request.
.

: JU?UCCD 18ns
,

fpR DIV. OF IN5P.

- - - - . .__ _ _ _ _ _ _ _



-- . .. . -. -. -- ... - .__ ..-

* . ~ -

%.' -

l
.

ABC-551-957
*

Page 3

6. While the content of the M.A.C. Safe Practice Procedures has not been
Iarranged into the formal style required for publication and incorporation

into the company Control Procedures, the context of these regulations has
been finalized. Copies of these regulations are enclosed.

7 The new low levels of radiation exposure have been adopted in accordance
with the proposed Cossaission amendment to 10 CFR Part 20. These changes have

been incorporated into the M.A.C. Safe Practice Procedures.

8. Approximately 300 " safety pins" used to prevent the accidental firing'

of ejection seats installed in aircraft are to be tagged with sealed
sources contminina four microcuries of Cs-137 These pins are inserted in
the firing mechanism of the ejection seat in order to prevent workers from
inadvertently triggering the system while the aircraft is on the assembly
line. Since these safeties would also prevent the ejection of the seat
by the pilot should an emergency arise, it is of utmost importance that
they be removed prior to the initial test flight. WittLrg g g to tagged,
tools. we wish to state _ that the only tools M.A.C. mig [ht wish to tag, other~

than buckin6 bars. arglt. ems such as, these_spfsty. pins ft is realized,

that indiscriminate tagging of hand tools such as pliers and screwdrivers
would soon result in impossibly high levels within the plant.

9 M.A.C. possesses approximately l0,0.0_Q. bucking bars each pf which
contairis]p~to..e1At. microcuries .of, Cs-137 .. In general, sufficient sealed
sources are imbedded in a bar to produce a surface zudiation level of 2 nr/hr.,

|

The cesium is purchased from. Nuclear Consultants,.Inc., as a sealed
. . Tliel~uckitig"b&s" are tagged by a process in which a hole previously |j:j source.

drilled into a non-working face of the tool has a cesium contaf ning capsule |
| inserted into it *,then the opening is sealed by welding. The bar~with its
|

now doubly sealed source is next marked by welding 'onto it a steel plate
containing a stamped, uncolored radiation symbol. In addition, s. decal
containing the legend:

.

I:
|,

,9

, . J. w. g:i
-- .~z >p.. ,

.w,-
, m,m .-,

|
6, s

*
. .,

RADISACTIVE ;

,NATEllAL , -ase us.y , ,,s
,

j'

z _

| .
.. .

,8 ..
*

'Se* -=e .

,

'ah. [ , > l* s <
_

.

v

aw~-

_



. _ _ .. .- _ _ _ . _ _ _

E x,.

%' 2

.

.

AEC-551-957-

Page 4

is affixed to the bar. These decals which have a yellow background with
a magenta border and lettering have been found to withstand the -vigorous
handling received in the manufacture of aircraft. Because of the expense
and time required to mark tools with these decals, it is requested that
license number 24-2261-3 presently issued to McDonnell Aircraft Corporation
and consequently appearing on these labels be retained in future modifications

~
of this license. Should this not be possible please contact us as soon
as possible in order that we may halt our procurement of decals.

10. The following description of the accounting of. tagged bucking ba 3 is
given in order that the problems associated with the large numbers of these
tools might better be understood. Newly purchased, unmarked bars are
transferred to the Manufacturing Division where they are loaded by Mr. H. E.
Winn. After loading, tagging with radiation symbols, and inspection, each
bar is assigned a special number which not only is used for accounting

but also identifies it as being radioactive. It_is_then_sent_to the tool, crib _
where.it.is stored.until..needed. Records of withdrawal and receipt of these

tools are kept on form M.A.C. 1372A, one of which is enclosed. AJuc, king
bar,..once it,is,is_ sued to.a worker. remains,in his possession until such time
as_he. rpturns it.for, replacement or. until he is ei,ther. transferred to another
job or leaves the company. Any attempt to recall these tagged bars, either
singly or in groups would so disrupt the manufacturing department's operation i
as to make this sort of inventory impractical. l

Tools can be lost unintentionally by being discarded into scrap piles |

or through delivery with a.produc.t. It is this latter type of loss that <

the,,ppgram is, desiped , to, minimize. Actually, most unaccotinted-for' bars |
.

have been misplaced in the factory proper. In the past, surveys have shown
them to be in boxes or together with other tools, on overhead ledges or
dropped behind posts. Efforts are continually being made to recover such
items; however, since so many tools are in use it is estimated that about
10% of them are misplac.ed somewhere in the plant at any one time. This un-
certainty as to location' of tools makes an' ascouhting~of them very difficult
if not impossible. The lov level of radiation from these devices certainly
does not constitute a health Eiizarar ~ ~ ~ ~ l. . _ . . . - . . . _ . _

11. In view of the proposed stu' dies into the factors influencing the wear
~

of cutting tools we request authorization to receive, possess and use any j
material as irradiated metal samples having atomic number between three
and eighty-three inclusive. The request is made in this manner since it
is impossible to foretell which elements will be encountered as the program
develops. The initial tests are planned for tools made of alloys containing
cobalt and tungsten, however, many other combinations are in use and may be
of interest. .

In additi , we request a possession limit of 1 curie of total activity
with a maximum o 50 mil 11 curies for any one piece. This request is made in
order that we might irm diate several tools at one time; still no more than
one tool will be used at any time.

A iesume' of the proposed tool wear study is given:

.
- '

F O n J i O f w ts?. 10b10



__ _

'

. _,

%.'

AEC-551-957
Page 5

Tool bits will be irradiated in groups of four in the reactor
facilities at the Brookhaven National laboratory. These activated
tools, each of which may contain up to 100 millicuries of active materials (y)
will be used in studying the various factors that influence the wear of
cutting tools.

Upon receipt of irradiated materials from Brookhaven, the unopened
packages will be delivered directly to the radioisotope laboratory where
they will be opened. A survey will be made in order to determine whether
or not loose contamination is present on either the packing or the irradiated
tools.

If the tools are found to be free of loose activity they will be
placed in the storage vault until needed. If the tools are contaminated,
they will be washed with an organic solvent then with warm water and

At thisdetergent until wipe tests indicate the absence of contamination.
time the tools will be stored in the vault until needed.

In order to perform a test, a tool vill be removed from the vault
with the aid of extension tongs and carried to a milling machine set up
especially for these tests.

The machine, a horizontal mill, is located in a fenced-off area .

near the radioisotope laboratory. This fenced area consists of a wire |
mesh room surrounding the milling machine completely. Admittance to the j

area is through a door fitted with a padlock which can be opened only |

by personnel from the radioisotope laboratory. The cutting head of the |
'

machine is completely encased in a sheet steel and lead box which protects
the operator from both direct radiation and radioactive chips or spray
that may result from the cutting operation. The faces of the shield
are constructed so t, hat additional lead sheet can be added in order to
increase the shielding should this be necessary. In order to remove
metal chips from the oil used to lubricate and cool the cutting surfaces
it is passed through filters at the bottom of the shield. It then flows -

to a sump in the bottom of the machine and is returned to the cutting
tool. Whenever active materials are in use, a monitor from Health Physics
will be pre ant . He will:

(1) determine the activity levels outside the fenced area

(2) post appropriate radiation warning signs

(3) monitor all operations during the test

(4) survey the area for contamination at the conclusion of the tests

After use, the radioactive tool v111 be removed from the milling
machine and returned to the radioisotope labroatory where it will be
cleaned then stored in the vaults until ne ded again. All chips from
the cutting operation will be taken to the radioisotope laboratory for
assay.
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After use, worn-out tools and chips will be placed in shielded
" Dry Active Waste" containers. When either the volume or activity
becomes excessive, the Dry Active Waste will be shipped to Oak Ridge,
Tennessee for disposal. Similarly, cutting oil and solvents will be
collected in shielded polyethylene bottles until such time as the
volume or activity become excessive. At this time it will be forwarded
to Oak Rid e, Tennessee for disposal.6 ,

All operations involving radioactive materials in amounts great
enouch to constitute a hazard o personnel will be preceded by dry ritns
until procedures that will minimize danger of excessive exposure to
personnel have been evolved.

'

&g g41 | / pf|/
Yours very truly,

OT f _.C #'

$ $ 9'g1959
' '
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p L. Kester,7 -
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Enclosure (1)

1

The tool bits to be used initially in these studies are made from j

an alloy consisting of 8 5% cobalt, 72% tungsten,115% tantalum, and
4

8% titanium.,

Calculations show that activation of these tools in a thermal flux will

yield a ratio of approximately one millicurie of beta activity for each
,

millicurie of hard gamma; that is, canna greater than 1 mev. If we

activate a tool to a total activity of 50 mil 11 curies, we then have

25 mil 11 curies of gamma against which we must provide shielding. Taking
3

an average energy of 1.2 rev, this would yield 150-160 mr at one foot.
,

This radiation level is certainly not too difficult to handle if one |
|

uses 3' extension tongs and 1" - 2" thick lead shielding.
,

:
W
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George C. Lengas

Type of Training Where Trained Duration On Job Formal
Course

a. Oak Ridge School of Nuclear Studies 1 mo. yes yes

b. Nuclear Consultants Inc. 2 wks yes yes

c. Washington University 2 yrs yes yes

d. McDonnell Aircraft Corp. yes yes

Isotope Max. Amount Where Duration Use

Cs-137 400 ue McDonnell Aircraft lyyrs Inspection of sources

Fission Prod. 4 ue ORINS 1 mo. Training

i .i a ku .~il a

FOR DIV. & INSP.

1891S
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T. C. Linck
l

|Type Where Trained Duration On Job' Formal
Course :

1

a. Univ. of W. Virginia 2 yrs yes yes

b. School of Industrial Hygiene, 1 mo. yes yes

Cincinnati
c.- McDonnell Aircraft Corporation yes yes

~ d.: 6.mo. yes yes

( !

Isotope Max. Amount Where Trained Duration Use

Cs-137 W ue McDonnell Aircraft 6 mo. Inspection of
souztes

.

I*
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'

i

H. K. Weber

H. E. Winn* |

Both were trained at McDonnell Aircraft Corporation in the use of microcurie
!

amounts of Cs-137 as sealed sources. Tbey are concerned' solely with'ioading ]

sealed sources into bucking bars and nt.ver handle radioactive material in

amounts greater than M microcuries.

i
4

1

>
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! OFFICE VISIT BY: Mr. William L. Easter REBrishmensmog,

j ,9 McDonnell Aircraft. corporation April 30, 1959,

St. Louis, Missouri
4

: |

}
,

TO: R. 5. Brinkman, J. R. Mason
$

~
and C. L. Battaa

1 - !
; s .

"t Mr. Easter visited the Isetapes Breach to disomse his recent regnest t
-

; for relief from asseumbility of besking bars tagged with cester. 137.
\ .- i

It was empim4=ad to Mr. Easter that he could met be granted ensepties
from the regulatory regairements for accountability with the latitude

| i=de==tadby his letter. After diseassing the matter further, it was,.

; determined that what he should do is to write os a letter explaisias '

in full the present system of accountability and acknowledging the.

I potats at which it breaks down. Es does maintain accotatability for
receipt of the small sources used for tagging and for the issuance
of the tagged backing bars to workers. Thgre__have been sans 10.000

'

booking bars trea*d i= eh4s fashi,gs. His~ position is that he cannot,

possibly paysicalEy recover these 10,000 bars without some turning up,

' missing. It was explained that after this position was on the record
j and accepted by this office, he womid be covered.

1

I
.

j It was also pointed out that he may need an escepties to 10-CFR-20 |'

to provide for the lack of the proper colors in the radiattom symbol |
,

'

used in Imboling these backing bars. I
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